Adipose tissue-derived stem cells treated with estradiol enhance survival of autologous fat transplants.
Autologous fat transplantation (AFT) is a common and important operation in plastic surgery for soft tissue defects and adipose tissue-derived stem cells (ADSCs) are considered as a promising supplement to decrease absorption and subsequent side effects due to the ability of multiple differentiation and production of vascular endothelial growth factor (VEGF). The capacities of ADSCs can be further enhanced by treatment with 17-β estradiol (E2). Therefore, we hypothesized that E2 may promote the potential of ADSCs for AFT. In this study, ADSCs were extracted from three female patients by liposuction. In vitro studies showed that E2 supplementation at an optimal concentration of 10(-8) M resulted in enhanced proliferation, VEGF production, and adipogenic differentiation of human ADSCs, and reduced apoptosis rate in a serum-free environment. In addition, a nude mice model of fat transplantation was utilized to demonstrate the efficacy of ADSC for survival ratio in vivo. These results using the volume of fat tissues after 12 weeks compared original volume, revealed that the addition of E2-treated ADSCs induced a significantly higher tissue survival ratio (76.9 ± 1.9%) when compared with the ADSC-free system (55.5 ± 1.5%). Furthermore, increased capillary formation stained with hematoxylin-eosin (H&E) was observed in ADSCs systems after treatment with E2. Therefore, this study demonstrated E2 could promote the capacities of ADSCs about aspects of adipogenic differentiation, growth factor secretion and apoptosis reduction in vitro, vascularization improvement in vivo, and then enhanced the survival ratio of AFT.